Phytochemical investigations on the methanolic extract of Melicope ptelefolia Champ ex Benth. resulted in the isolation of three new compounds, identified as 3β-stigmast-5-en-3-ol butyl tridecanedioate (melicoester) (-octadecanoate (melicopeprenoate) (2) and p-O-geranyl-7″-acetoxy coumaric acid (3). The compounds were isolated along with twenty-one other known compounds, lupeol (4), oleanolic acid (5), kokusaginine (6) genistein (7), p-O-geranyl coumaric acid (8), 4-stigmasten-3-one (9), 3β-hydroxystigma-5-en-7-one (10) cis-phytyl palmitate (11), dodecane, dodecan-1-ol, ceryl alcohol, hentriacontanoic acid, eicosane, n-amyl alcohol, caprylic alcohol, octatriacontane, nonatriacontane, hexatriencontan-1-ol, methyl octacosanoate, β-sitosterol, β-sitosterol glucoside. Structures of all the compounds were established on the basis of MS and 1D and 2D NMR spectral data, as well as comparison with reported data. Shaari et al. 4.11 (2H, d, J = 7.0 Hz), 5.13 (6H, m), 5.47 (1H, br t, J = 7.0 Hz). 13 C NMR (CDCl 3 ): Table 2. EIMS: m/z 828 [M] + , 543, 396, 273, 213, 137, 67. p-O-Geranyl-7″-acetoxy coumaric acid (3) Brown amorphous solid. 1 H NMR (CDCl 3 ): Table 3. ESIMS: m/z 361 [M+1] + , 214.
Melicope ptelefolia Champ ex Benth. is a small tree, locally known as setenggek burung, common in many areas of Malaysia [1] . The medicinal importance of the plant includes the use of its leaves and twigs for treatment of itches and wounds while the bark is utilized as a digestive and emmenagogue [2, 3] . A decoction of the roots is also used for colds, remittent fever, rheumatism and spleen inflammation [4, 5] . The tender leaf and young shoots are eaten as a salad. The species have been reported to exhibit antibacterial [6, 7] , fungicidal [8] , antioxidant and nitric oxide inhibitory activities [9] .
Phytochemical studies on the leaves of M. ptelefolia collected from Sri Lanka revealed the presence of furoquinoline alkaloids and acetophenones [8] while the leaves collected in Vietnam were shown to contain benzopyrans as major constituents [10, 11] . Our own previous study on the leaves of the plant growing in Malaysia, reported the presence of p-O-geranylcoumaric acid as a major constituent and several polyprenylated acetophenones and benzylisoquinoline alkaloids [12, 13] .
In this paper we report the results of our ongoing phytochemical investigations on the methanolic extract of M. ptelefolia leaves. In the present study twenty-four compounds were isolated and from these, compounds 1-3 are new.
Repeated column chromatography of the ethyl acetate soluble fraction of the leaf methanolic extract afforded compound 1 as a gummy white material, which showed a dark pink spot on TLC when sprayed with ceric sulphate. The IR spectrum of compound 1 indicated absorption bands for olefinic (1640 cm -1 ) and ester (1735 cm -1 ) functional groups. EIMS spectrum predicted a molecular formula of C 46 link at the C-3 position [14] . An oxymethylene was also observed at δ 4.07 (t, J = 7.0 Hz) indicating the presence of another ester group in the aliphatic chain. Presence of the ester groups were also evident from the 13 C NMR spectrum of 1, which showed ester carbon signals at δ C 170.6 and 173.2. The HMBC spectrum of compound 1 showed long-range correlations between H-3 to the ester carbon at δ C 170.6 (C-1′). The deshielded methylene proton Figure  2 ). On the basis of the above evidences, compound 1 was identified as 3β-stigmast-5-en-3-ol butyl tridecanedioate (1), trivially named melicoester. evidences for the presence of a polyprenyl type skeleton [15] . internal (E)-prenyl residue, five internal (Z)-prenyl residues and one Zα-terminal prenyl residue, aligned in that order [14] . The relative intensity of the 13 (Table  3) , respectively, was determined to be 1:5:1. These findings clearly indicated that compound 2 is comprised of a geranyl residue, five internal (Z) prenyl residues and a Zα-terminal prenyl residue, aligned in that order. Other resonances observed in the 13 from the presence of an acetoxyl methyl singlet at δ 2.18 and the shielded nature of H 3 -9' (δ 1.31) and H 3 -10' (δ 1.27) in comparison to that of p-O-geranyl coumaric acid (8) ( Table 3) . This was supported further by an MS/MS experiment which gave a daughter ion at m/z 214, attributable to the loss of the acetoxygeranyl chain from the p-hydroxycinnamic acid nucleus. Moreover, a -CH 2 -CH 2 -CH 2 -spin system was evident from the signals and multiplicity observed at The known compounds lupeol (4) [17] , oleanolic acid (5) [18] , kokusaginine (6) [19] , genistein (7) [20] , p-O-geranyl coumaric acid (8) [16] , 4-stigmasten-3-one (9) [21] , 3β-hydroxystigma-5-en-7-one (10) [22] , dodecane [23] , dodecan-1-ol [23] , ceryl alcohol [25] , hentriacontanoic acid [26] , cis-phytyl palmitate (11) [27] , eicosan [28] , n-amyl alcohol [29] , caprylic alcohol [30] , octatriacontane [31] , nonatriacontane [32] , hexatriencontan-1-ol [33] , methyl octacosanoate [34] , β-sitosterol [35] and β-sitosterol glucoside [36] were identified through comparison of their spectral data with those published in literature. With the exception of 4, 6, 8, 10 and β-sitosterol, all the other compounds are reported for the first time from M. ptelefolia. The presence of melicoester (1) and kokusaginine (6) is of particular interest with respect to the traditional use of the plant for treating inflammation. Previously, a sterol ester, lupeol linoleate has been reported to show anti-inflammatory activity in rats [37] . Thus, melicoester could have similar bioactivity and should be evaluated further. Meanwhile, kokusaginine and several other furoquinoline alkaloids have been reported to exhibit inhibitory activity against platelet aggregation induced by arachidonic acid [38] . 
Experimental
General experimental procedures: Melting points were determined using a hot stage melting point apparatus and were uncorrected. Optical rotation was measured on Jasco (Tokyo, Japan) Polarimeter P1030. IR spectra were recorded on a Perkin Elmer 1650 spectrometer. All 1 H and 13 C NMR as well as the two dimensional experiments (gCOSY, gHSQC and gHMBC) were recorded on a Varian Unity Inova (500 MHz) equipped with pulsed field gradients (PFG), using an indirect detection probe. Deuterated solvents (CDCl 3 and Acetone-D 6 ) were used and chemical shifts (δ and δ C ) were given in ppm. Electron-impact mass spectra (EIMS) were recorded at 70 eV on a PolarisQ mass spectrometer with ionization was induced by electron impact at 70eV (ThermoFinnigan, San Jose, CA). The LC-DAD-MS and LC-DAD-MS/MS spectra were acquired using a ThermoFinnigan model LCQ DECA (San Jose, CA) ion-trap mass spectrometer equipped with an ESI source and linked with Xcalibur 1.2 and Mass Frontier 3.0 software. The instrument was coupled with a surveyor HPLC binary pump, a surveyor diode array detector (DAD), a surveyor auto sampler. The LCMS analysis was performed by using HPLCphotodiode array detection (HPLC-DAD) on Xterra ® octadecylsiyl silica (ODS; 3.0 x 150 mm, 3.5 μm) using gradient elution of acetonitrile and water containing 0.1% formic acid at a flow-rate of 0.6 mL/min with UV detection set to 254, 280 and 366 nm. Column chromatography utilized Silica gel 60 (Merck 7734 and 9385). Analytical TLC utilized DC-Plastikfolien 60F 254 whereas PTLC were prepared using Silica gel 60 PF 254 (Merck 7749) containing gypsum as binder. TLC spots were located by using ceric sulfate spraying reagent.
Plant material:
Leaves were collected from Melicope ptelefolia tree growing at the Institute of Bioscience, Universiti Putra Malaysia, Malaysia in July 2008. Plant was identified by comparison of voucher specimen and confirmed by Mr. Shamsul Khamis, the resident botanist.
Extraction and isolation:
The air-dried leaves (2.5 kg) of M. ptelefolia were grounded, dried and soaked in methanol (1 L) at room temperature for 72 hours and extracted three times. The organic extract was filtered and solvent was evaporated under reduced pressure. The concentrated methanolic extract (113.41 g) was suspended in distilled water (500 mL) and defatted 3x with hexane (2 L). The aqueous layer was further extracted with dichloromethane and ethyl acetate. Each extract was concentrated in vacuo to obtain hexane (0.21 g), dichloromethane (0.3 g) and ethyl acetate (0.94 g) fractions. Three compounds were isolated from hexane-soluble part and ten compounds from the ethyl acetate-soluble portion, by using repeated column and thin layer chromatographic techniques.
The hexane soluble fraction (0.21 g) was chromatographed on a silica gel column and eluted with increasing polarities of EtOAc in hexane, EtOAc and EtOAc in methanol. This extract was subjected to column chromatography by using hexane: EtOAc and EtOAc: MeOH for elution to afford five fractions. By the elution of the column with pure hexane, octatriacontane (2.2 mg) was obtained. Further elution of the column with hexane and EtOAc (9:1) yielded lupeol (4, 10.7 mg) and oleanolic acid (5, 2.1 mg).
The dichloromethane soluble fraction (0.3 g) was chromatographed on Si gel column, eluted with hexane, EtOAc and MeOH, with increasing order of polarity to obtain five main fractions. By elution of the column with hexane/EtOAc (8:2), p-O-geranyl-7″-acetoxy coumaric acid (3, 3 mg) was obtained. Further elution of the column with hexane and EtOAc (1-25% EtOAc/hexane) yielded dodecane (2.4 mg), dodecan-1-ol (3.1 mg), ceryl alcohol (3.2 mg), hentriacontanoic acid (5.3 mg), kokusaginine (6, 1.1 mg) and genistein (7, 1.0 mg).
The ethyl acetate soluble fraction (0.94 g) was repeatedly chromatographed on a silica gel column by using various polarities of hexane, ethyl acetate and methanol mixtures in increasing order of polarity to give 66 sub-fractions, after regrouping to make ten major fractions. The fraction Fr-1, which was eluted with pure hexane yielded compound 1 (6.1 mg) and cis-phytyl palmitate (11, 5.8 mg) by flash column chromatography. The fraction Fr-2, eluted with hexane:EtOAc (9.5:0.5) obtained compound 2 (5.4 mg). The fraction Fr-4 was rechromatographed over silica gel column, eluted with gradient mixtures of hexane-EtOAc to obtain sub-fractions A (9.5:0.5), B (9:1) and C (8:2). These sub-fractions were further purified by flash chromatography over silica gel, yielding eicosane (2.1 mg), n-amyl alcohol (1.8 mg), caprylic alcohol (2.1 mg), nonatriacontane (2.5 mg), hextriencotanol (1.9 mg), methyl octacosanoate (3.2 mg), β-sitosterol (8.9 mg), 4-stigmast-3-one (9, 2.3 mg), 3β-hydroxystigma-5-en-7-one (10, 2.4 mg), p-O-geranyl coumaric acid (8, 80.7 mg) [15] and β-sitosterol glucoside (5.8 mg). 6Z,10Z,14Z,18Z,22Z,26E)-3′,7′,11′,15′,19′,23′,27′,  31′-Octamethyldotriaconta-2,6,10,14,18,22,26 
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